INTRODUCTION
Pesticide compounds include several diverse groups or mixtures of chemicals which play an important economic role in preventing, destroying, or controlling a broad spectrum of potentially hazardous pests. The most widely used classes of pesticides are organophosphates, carbamates, and pyrethrins or pyrethroids compounds (Erdman, 2004) .
Organophosphate compounds (OPC) and carbamate compounds (CMC) are spontaneously degradable anticholinesterase (AntiChE) pesticides synthesized to replace the more toxic organochlorine substances which persist and accumulate in the environment (Colović et al., 2013).
The OPC and CMC are extensively utilized all over the world for different agricultural, industrial, and domestic purposes. Despite the development of the less toxic classes of pesticides such as pyrethroids and neonicotinoids, the uses of OPC and CMC in urban settings are still high due to their great efficacy, relatively low cost, and lack of bioaccumulation in the environment (Costa, 2006).
The OPC and CMC are highly toxic acetylcholinesterase-inhibiting pesticides that continue to be intensively responsible for poisoning epidemics, particularly in developing countries (Aslan et al., 2011). The easy availability of such substances commonly produces human toxicity by accidental and suicidal manner (Sungur and Güven, 2001).
Acute poisonings by the AntiChE agents, particularly OPC and CMC, are an important life-threatening clinical problem and commonly responsible for considerable hospital-related admission, morbidity, and mortality worldwide (Sam et al., 2009; Muley et al., 2014) . According to the estimated data of the World Health Organization, around three million cases with pesticide poisonings occur each year, resulting in approximately 250,000 to 370,000 annual deaths throughout the world (Goldsmith et al., 2016). In Egypt, a total of 20,300 AntiChEpoisoned cases were recorded over a period of 17-year (1966-1982) Although liver has an important role in degradation of AntiChE substances, the effects of these compounds on the liver functions are not well understood. Acute hepatotoxicity as a complication of exposure to these agents has been frequently reported in several studies (Sahin et al., 2002; Singh et al., 2011) .
The association between AntiChE poisoning and subsequent risk of development of acute kidney injury has been mentioned in a few numbers of the articles. Misidentification or underestimation of AntiChE-related nephrotoxicity may cause severe adverse outcomes. In a populationbased retrospective cohort study, the incidence of AntiChE-related nephrotoxicity has been higher than in the non-AntiChE poisoned cohort 
AIM OF THE WORK
The present study was designed to evaluate the correlation between poisoning severity score grades, Glasgow coma scale scores, and butyrylcholinesterase levels with clinical and laboratory findings among acute AntiChE intoxicated patients who admitted to Benha Poison Control Unite. Also, the validity of these parameters in predicting the prognosis and outcome of acute AntiChE poisoning were assessed. 3-Improvement of the cholinergic toxidrome after administration of atropine and oximes.
SUBJECTS & METHODS
4-Low BuChE level or activity. 5-Survived patients. 6-Patients or their relatives who gave informed consent.
B. Exclusion criteria: 1-All patients with co-ingestions. 2-All patients who received anticholinergic therapy before commencement of the study.
3-All patients with past medical history of special habits (smoking and intake of drugs, alcohol, or addiction), chronic exposure to anticholinesterase compounds, concomitant chronic systemic diseases (hepatitis, diabetes mellitus, hypertension, psychiatric, epilepsy, immunological, and neuromuscular), and/or any organ dysfunction.
4-All asymptomatic patients with normal BuChE levels and deceased cases.
5-Non-cooperative patients who refused to participate in the study.
Initially, all patients were rapidly stabilized, evaluated clinically, blood sampled, and managed on admission according to a standard clinical protocol of Eddleston et al. (2004) .
Subjects:
All participated individuals were divided as follows:
(I) Healthy control group (HCgroup): The individuals who kindly accepted to participate in this study were recruited randomly from the surrounding community with matched age and gender and matched as closely as possible with the intoxicated cases. They were non-smokers and free of any acute or chronic diseases with normal endocrine, cardio-pulmonary, and hepato-renal systems on clinical examination as well as they had not exposed to cholinesterase inhibitors and did not receive any drug during the last 2 weeks.
(II) Anticholinesterase group (AntiChE-group): Included the total number of cases with both OPC and CMC poisonings. Moreover, all patients were allocated into three intoxicated-groups according to their severity grades of poisoning namely mild, moderate, or severe.
Methods:
All suggested procedures were accomplished after stabilization of any life-threatening conditions and before initiation of therapy.
I-The epidemiological data:
The gender and age of all participants were recorded. Additionally, the subtypes of AntiChE causative compounds were reported.
II-The clinical data:
Clinical data in terms of the following parameters were carried out for all selected patients:
1-Delay in hospital arrival (DHA) time: time lapse or lags between exposures to AntiChE substances and the time of arrival to the unit.
2-Length of hospital stay (LHS) or the hospitalization period.
3-Vital signs: Each of heart rate (HR), blood pressure (BP), respiratory rate (RR), and body temperature (BT) was measured and documented. The abnormalities of vital functions in adults included bradycardia (HR <60 beats/minute), tachycardia (HR >100 beats/minute), hypotension (systolic blood pressure; SBP <90 mmHg and/or diastolic blood pressure; DBP <60 mmHg), hypertension (SBP >160 mmHg and/or DBP >95 mmHg), bradypnea (RR <12 breaths/minute), tachypnea (RR >25 breaths/minute), hypothermia (BT <36. According to severity grades, the selected patients were classified into 3 groups as follows:
A. Mild (grade 1): Cases with minor, transient, and spontaneously resolving symptoms within 24 hours of exposure.
B. Moderate (grade 2): Cases with pronounced more prolonged symptoms for 24 hours or more after exposure.
C. Severe (grade 3): Cases with life-threatening manifestations.
5-Level of consciousness: The conscious states of all patients were assessed against the criteria of GCS. The scale is composed of three tests: eye (score: 1-4), verbal (score: 1-5), and motor (score: 1-6) responses. The resulting sum of the three points gives each patient a score in the range of 3-15. The patients' neurologic status were scored as fully awake (15) 
RESULTS
During this one year prospective study, 75 patients of both sexes with AntiChE poisoning clearly fulfilled the inclusion criteria and accepted study participation.
As shown in Table ( 1), HC-group included 25 individuals (9 males and 16 females with a sex ratio of 1:1.77) and the AntiChE-group comprised 75 patients (30 males and 45 females with a sex ratio of 1:1.5). There was more prevalence of acute poisoning among female than male and the mean age of the overall patients was 23.82±0.82 years. Statistical analysis showed nonsignificant differences between HCgroup, AntiChE-group, and Intoxicated-groups regarding the proportions of gender and age variables.
As noted in Table ( 2), poisoning by OPC was more common than by CMC with malathion and aldicarb were the most frequently utilized subtypes among both substances, respectively.
As illustrated in Table ( 3), the main bulk of patients in AntiChE-group experienced mild toxic manifestations (grade 1) of PSS, followed in order of frequency by those with moderate (grade 2) and severe (grade 3) toxicities, DHA for 2-hour followed by those with ≥ 5-hour post exposure, and relatively short LHS for ≤24-hour then for 48-hour.
The vast majority of cases in AntiChE-group showed abnormalities in their HR, BP, RR, and conscious status, while unusual BT were less frequently observed.
The most common findings of clinical abnormalities were tachycardia, hypertension, tachypnea, hyperthermia, and drowsy conscious score of GCS. Chi-square statistical analysis between different proportions of the overall clinical parameters showed significant differences among the intoxicatedgroups.
As observed in Table ( As recognized in Table ( 5), statistical analysis revealed significant elevations in the total mean values of HR and RR and significant reduction in the total mean value of GCS score of AntiChE-group on admission when matched with those of HC-group. Also, statistically significant differences in the mean values of all disturbed vital signs and conscious status were observed between AntiChE-group on admission and HC-group.
On the other hand, these initial changes in the mean values of the total and abnormal clinical findings showed marked improvement at discharge as evidenced by statistically insignificant and significant distinctions from the mean values of HC-group and AntiChE-group at admission, respectively.
As detected in Table ( 6), the rvalues of DHA and LHS showed statistically significant strong positive correlation with PSS grades, however, significant strong negative correlation were observed between PSS grades and the total and slow HR, total, low, and high DBP, low and high SBP, low BT, GCS score, and BuChE enzyme. Moreover, there were significant moderate negative correlation between PSS grades and the other statistically analyzed variables.
The r-values of DHA and LHS showed statistically significant strong negative association with GCS scores; nonetheless, significant strong positive association were noticed between GCS scores and slow and rapid HR, low DBP, low SBP, slow and rapid RR, low BT, and BuChE enzyme. Additionally, there were significant moderate positive association between GCS scores and the other statistically analyzed variables.
The r-values of DHA and LHS depicted statistically significant strong negative relationship with BuChE enzyme, additionally; there were statistically significant strong positive relationship between BuChE enzyme and total HR and total and slow RR. Furthermore, there were significant moderate positive relationship between BuChE enzyme and the other statistically analyzed variables.
As manifested in Table (7) , the main reported abnormal biochemical findings in AntiChE-group were low pH (30; 40%), hypernatremia (21; 28%), hypokalemia (42; 56%), and hyperglycaemia (43; 57.33%), whereas the chief recorded abnormal laboratory findings of enzymatic biomarkers were low BuChE (75; 100% and the activity was decreased by 50% in 32; 42.67% cases) and high serum levels of CK-MB (28; 49.12%), cTnI (18; 24%), amylase (25; 33.33%), lipase (20; 26.67%), AST (41; 54.67%), ALT (33; 44%), BLU (33; 44%), and CRE (29; 38.67%). Chisquare statistical analysis between different proportions of the overall laboratory parameters showed significant differences among the intoxicated-groups.
As delineated in Table (8) , in moderate and severe intoxicated-groups on admission, the mean values of pH, K, and BuChE enzyme were statistically significantly decreased, while those of Na, BLG, CK-MB, cTnI, amylase, lipase, AST, ALT, BLU, and CRE were statistically significantly increased when compared with the corresponding values of mild intoxicated-group.
As evidenced in table (9), in AntiChE-group on admission, statistical analysis depicted significant decreases in the mean values of pH, K, and BuChE enzyme, whereas those of Na, BLG, CK-MB, cTnI, amylase, lipase, AST, ALT, BLU, and CRE exhibited significant increases when compared with the corresponding values of HCgroup.
Otherwise, these initial alterations in the mean values of almost all investigated biochemical and enzymatic biomarkers were remarkably returned back to normal levels at discharge as evidenced by statistically insignificant and significant disparities from the mean values of HC-group and AntiChE-group at admission, respectively. However, comparison between the mean values of BuChE enzyme of AntiChE-group at discharge and at admission revealed statistically significant increase, but still significantly lowers than HC-group value.
As demonstrated in Table ( 
DISCUSSION
Pesticide substances are extensively utilized in both developed and developing countries all over the world. These compounds have the potential to induce serious harmful effects on the health and death in human beings (Aslan et al., 2011) .
The common use of AntiChE insecticides, especially the OPC and CMC, for various purposes has been associated with intense hazards effects including severe acute and chronic poisonings in human and animal species (Kumar et al., 2010) . Every year, millions of people worldwide are intentionally and unintentionally poisoned by pesticides, particularly OPC and CMC (Goldsmith et al.,  2016 ).
In the current study, the number of intoxicated females was predominating over males with insignificant difference observed in the mean age between the study groups. These findings harmonize with those achieved by several authors who documenting that females outnumbered males ( (2015) have reported that the majority of AntiChE poisoned cases suffered from severe toxicity with higher PSS grades. The severity of poisoning by AntiChE compounds depends on the dose, the route of exposure, the type and pharmacokinetic properties of substance, and the previous health status of the affected individual (Soysal et al., 2011) .
The current findings announced that the vast majority of intoxicated cases were admitted to the hospital within two-hour after toxic exposure, which is similar to the results of other articles (Kara et al., 2002; Karki et  al., 2004; Vijayakumar et al., 2011) . Contradiction to this, other studies have depicted that the minority of AntiChE poisoned cases presented to the hospital within two-hour or shown prolonged mean arrival time following toxic exposure (Ozer et al., 2007; Exner and Ayala, 2009). This discrepancy may be due to the fact that the greater numbers of patients came directly to the unit without transfers from another health care facility and their residency present nearby the hospital.
In this study, the duration of hospital stay has been found to be shorter than that reported in the other studies (Ozer et al., 2007; Kozacı et al., 2012). The length of hospital stay is directly proportional to the severity of poisoning, ingested dose, and arrival time to the hospital, which may contribute to this difference.
In the current study, various alternations in the vital signs and conscious level as evaluated by GCS were observed in some patients. Also, the mean values of vital signs and GCS scores of AntiChE-group on admission showed significant differences when compared with the corresponding values of both AntiChE-group at discharge and HC-group. However, these clinical changes were markedly improved at discharge as evidenced by insignificant differences from HCgroup. Analogous to the current observations of alternations in heart rate, many previous studies showed Poisoning by AntiChE compounds can induce either central respiratory depression with a decreased respiratory rate or tachypnea (Eddleston et al. In general, the more delay in prehospitalization period, the more severity of poisoning degree including alternations in vital signs and mental status, and the more increase in hospitalization period. These abnormalities may be due to delay in early therapeutic intervention that subsequently increases the initial serum level of AntiChE substances, leading to irreversible organ damage (Akdur et al., 2010).
In the present study, a significant difference was noticed on comparing the mean GCS scores with the PSS grades of the three intoxicated-groups besides there was also a significant negative correlation between the degree of severity of poisoning and GCS. These findings are in agreement with the result of Azab (2015) who observed a significant distinction on matching GCS scores between the PSS grades (The lower the GCS score, the higher the PSS grade) as well as with the reports of In the current study, the chief detected abnormal biochemical findings in some patients were low pH of acidbase balance (metabolic acidosis), hypernatremia, hypokalemia, and hyperglycaemia. There were significant differences between AntiChE-group at the time of admission and HC-group regarding the mean levels of these biochemical parameters; however, there were insignificant differences among both groups at discharge. These parameters showed different correlation coefficient significances with PSS grades, GCS scores, and BuChE levels.
Metabolic acidosis is a relatively The present study demonstrated alternations in the assayed enzymatic biomarkers values of poisoned cases. Low BuChE levels were seen in all cases, whereas increased serum levels of CK-MB, cTnI, amylase, lipase, AST, ALT, BLU, and CRE were detected in some cases.
In general, BuChE levels typically decline more quickly after exposure to Also, comparison between the mean serum BuChE level at the time of discharge and that at admission revealed significant increase, but still significantly lower than HC-group value. This might be attributed to the early arrival of patients to the hospital as well as early administration of the antidotes such as atropine and cholinesterase reactivator oxime (obidoxime chloride). In untreated patients, normalization of inhibited BuChE takes about 4-6 weeks to return to pre-exposure levels and its activity increases by about 25-30% in the first 7-10 days (Eddleston and Clark, 2011).
Elevations of serum CK-MB and cTnI levels were noticed in some patients and there were significant increases in their mean serum values of AntiChE-group at the time of admission as compared to the control values. However, at the time of discharge, their levels were markedly decreased and became non-significantly different from the HC-GP. In the current work, increases in serum amylase and lipase were noticed in several patients of AntiChE-group at the time of admission. These pancreatic enzymes showed significant differences when compared with HC-group. The present study depicted elevations of serum AST and ALT levels in some intoxicated cases on admission and these changes were found to be statistically significant when compared with HC-group. These results are in concordant with many other literatures clarifying abnormal increases in liver enzymes among AntiChE intoxicated patients ( In the present study, there was significant positive correlation between elevated liver enzymes and the severity of poisoning. Also, other results of acute AntiChE poisoning displaying higher liver enzymes levels as potential risk factors and could be used as a predictive value for poisoning severity (Ram et al., 1991) .
Multiple The present work declared different significant correlation between BuChE levels and all investigated biochemical and enzymatic biomarkers of AntiChEgroups on admission. As noticed in the previous studies, severe perturbations of these laboratory parameters are strongly accompanied with markedly low BuChE levels in AntiChE poisoned patients.
CONCLUSION:
Acute AntiChE poisoning has induced various vital signs dysfunctions, metabolic derangements, and serious toxic effects on cardiac, pancreatic, hepatic, and renal organs as evidenced by elevations of their corresponding serum enzymatic biomarkers. Although the PSS grades, GCS scores, and BuChE levels at presentation appear similarly effective clinical indices for assessing and predicting the severity of AntiChE poisoning as manifested by their significant correlations with the investigated clinical and laboratory parameters as well as between each other, the efficacy of PSS outperform the GCS and BuChE effectiveness. The patients with evidence of moderate and severe degree of poisoning need to be monitored closely.
